The His-Pro-Phe motif of angiotensinogen is a crucial determinant of the substrate specificity of renin.
The amino acid sequence His-Pro-Phe as N-terminal residues 6-8 of the natural renin substrate, angiotensinogen, is conserved among species. We investigated whether this His-Pro-Phe motif functions as the determinant of the substrate specificity of renin. Mutant angiotensinogens in which the Ile-His-Pro-Phe-His-Leu sequence at positions 5-10 of wild-type angiotensinogen was replaced by either His-Pro-Phe-His-Leu-Leu or Ala-Ile-His-Pro-Phe-His were cleaved by renin at the C-terminal side of residues 9 and 11, respectively, while wild-type angiotensinogen was cleaved at residue 10. A triple Ala substitution for the His-Pro-Phe motif of angiotensinogen prevented its cleavage by renin. In contrast, triple Ala substitution for residues 9-11, including the natural site of cleavage by renin, allowed cleavage between the two Ala residues at positions 10 and 11. Furthermore, the 33-residue C-terminal peptide of human megsin, which carries a naturally occurring His-Pro-Phe sequence, was cleaved by renin at the C-terminal side of the His-Pro-Phe-Leu-Phe sequence. These results indicate that the His-Pro-Phe motif of angiotensinogen is a crucial determinant of the substrate specificity of renin. By binding to a corresponding pocket on renin, the His-Pro-Phe motif may act as a molecular anchor to recruit the scissile peptide bond to a favorable site for catalysis.